DNA polymorphisms in the 5'-flanking sequence of human ABO blood group genes and their association with the alleles for the common ABO phenotypes.
Previously we found that minisatellite located on the 5'-flanking sequence far from the transcription start site of the human ABO blood group genes and containing four tandem repeats of a 43 base pair (bp) consensus sequence was an enhancer element for the transcription of the ABO genes. Concerning the number of tandem repeats in the minisatellite, there are at least three alleles: ABOU1*1, ABOU1*3, and ABOU1*4. Besides the variability of the minisatellite, another location of the 5'-flanking sequence has two alleles associated with the insertion of the 35 bp DNA segment: ABOU2*0 allele with an uneventful sequence and ABOU2*1 allele with the 35-bp insertion, respectively. Both of the DNA polymorphisms are closely associated with the common alleles of blood group ABO phenotypes. Namely, the 5'-flanking configuration consisting of the alleles ABOU1*1 and ABOU2*0 links up with the common A1 allele, whereas, the other 5'-flanking configuration consisting of the alleles ABOU1*4 and ABOU2*1 links up with common B and O alleles (abbreviated as 1-0-A1, 4-1-B and 4-1-O). In these linkages between three loci of alleles of 102 unrelated healthy individuals, two are not consistent with the rules described above. One is 3-1-O and the other is 4-1-A2. These findings suggest that the 3 or 4 times repeats of a 43 bp consensus sequence at ABOU1 locus and the 35 bp-insertion at ABOU2 locus found in 5'-flanking sequence of the B and O genes are incidental to the ABO gene evolution, subject to the ancestral A1 gene.